for the persistent positive sputum and the sudden bmnchogenic spread which is observed sometimes in cases apparently arrested or in cases receiving pneurnothorax. Probably the most important symptoms of bronchial lesion are related to bronchial stenosis and. consequently, to the disturbed passage of air in the bronchus (Tuttle, O'Brien. Day and Phillips," Eloesser,14 Alli~on,'~ Brantigan, .Hoffman and Prmtor,16 etc.). In fact, stenosis seems to be the physio-pathological reason for the emphysema and atelectasis, which have a variable evolution and distribution and which hold an important place in the diagnosis. Bronchial stenosis is particularly important in the evolution of the pulmonary cavities and also determines whether or not cavity closure or cavity distension follows, as has been shown by Coryllos,lT Page1 and Sinunond~,'~ ShipmanlS and others.
The development of tracheobronchial tuberculosis is a serious complication which always causes a worse prognosis, especially if stenosis results. Available statistics gathered by Tuttle and assciatesL3 show that 32.6 per cent of the recorded cases of bronchial stenosis proved fatal. I t was reasonable to asume, therefore, that only two-thirds of the ulcero-stenotic bronchial tuberculosis has a chance to improve.
Likewise, treatment of the disease has been made more difficult and hazardous because of tuberculous tracheobronchitis. Rest treatment alone does not oiten relieve the condition and collapse therapy is sometimes dangerous. Authors are not wholly in agreement concerning the use of collapse therapy, especially the particular form of collapse. The wncensus of opinion is that pneumothorax is detrimental and that thoracoplasty generally gives good results. (Alexander, Sommer, Trenton and Ehler,lo Tuttle, et al,ls, 8ams0n,~.~ Chamberlain and Oordon," Rsfferty and Shields.ll Eloesser,'. however, was not so sure that thorawplasty is of great benefit.
Among the numerous reports on this subject, Mclndoe, Steele, Sampson, Anderson and Lesliea3 were perhaps the first to make a systematic bronchoscopic examination of non-selected cases of pulmonary tuberculosis. In 272 routine admissions they found 11 per cent of tracheobmnchial tuberculosisa figure that has been approached by nearly all subsequent reports on unselected cases of tuberculosis. (Salkln, Cadden and Edson,lo McCullough,14 Wilson,26 and others). Sharp and Oorhamz% 53 w e 8 studied in the same way, however, described 37 per cent of positive findings. Acufla17 reported 29.7 per cent of the complication in 279 bronchoscopic examinations. Other reports also give higher figures, but it is probable that most figures over 15 per cent include cases selected because of some suspicioui clinical signs.
Regarding the pathologidal aspect of the subject, Louisas was one of the first to describe the pathology of the condition. He reported 20.3 per cent tuberculous involvement of the trachea-a figure not greatly different from recent reports. Eppingerae in 1880 reported 8 per cent tracheobronchitis in cases free from laryngitis. Since about two-thirds of cases have laryngitis, the actual incidence in his cases would be around 25 per cent. Comets0 in 1904 described a pathological classification. The first extensive study devoted completely to tuberculosis of the bronchial tree was conducted by Habershonsl in 1905, who reported that in 1255 autopsies, 10.4 per cent had tracheal tuberculosis.
MtnBovskySa reported in 1929 a study of 2379 autopsies and found 11.48 per cent of tracheal tuberculosis in the gross examination. He distinguishes two types, a productive and an exudative, and admits the possibility of infection of the trachea by different ways (hematogenous, lymphatic and by implantation).
Reichke and Frost,s3 in a small series, attempted to explain a new pathogenetic theory. They observed that many of the early lesions were located in the mucous glands which connect the adventitis with the mucosa. As a result, they postulated that the infection passes to the mucosa from the peribronchial lymphatics through the lymph nodes. They noticed in some cases that the drainage bronchus of tuberculous cavities has no tuberculous lesions even in places very close to the cnvity. The authors contend that pathogenesis by implantation is thereby disproved. Ornstein and EpsteinM reported eight cases of bronchial tuberculosis with no important tuberculous lung lesion. The latter authors feel that the finding supports the Reichle and Frost theory. Bugher, Littig and Culpl studied both microscopically and macroscopically the respiratory tree from the farynx to the major bronchi in 122 cases of pulmonary tuberculosis, 25 of which were millary. In 20.5 per cent tracheal tuberculosis, 33.6 per cent bronchial, and 30.4 per cent 1arynReal. tuberculosis was found. In 76 per cent of the tracheobronchial cases there was also laryngeal tuberculosis, but they claim that the laryngeal lesion is not secondary to the tracheal lesion. Tracheobronchial tuberculosis alone was present in 41.1 per cent of the cases. Since there were 25 csses of miliary tuberculosis. 21 of which were negative for tracheobronchial lesion, it would rake the figure for tuberculous tracheobronchitis in non-miliary cases to almost 50 per cent. Microscopically they described the early lesions as sub-mucous tubercles related to the glands or their ducts. C e a t i o n of these tubercles leads to ulceration. They think that infection results from implantation in the larynx, trachea and main bronchi. AuerbachS5 gave an excellent description of bronchial tubercu-losLs but reported only 4.4 per cent pogitive findings. He described Isolated millary tuberculords, ulcerative forms and caseow bronchitis. Flance and Wheelefle studied the respiratory tree from the trachea to the third order of bronchi in 285 cases of pulmonary tuberculosis and found only 3.1 per cent of local lesions.
Among the more recent worka on the pathology of tracheobronchial tuberculosis, Pereza7 studied grossly and microswpically most of the respiratory tree in ten cases of far advanced pulmonary tuberculosis. In nine of them he found a tuberculosis ledon somewhere in the trachea and the bronchi. Heafsas nqorted 44 per cent of tracheal tuberculosis in 133 autopsies.
Wilbur,so in an exhaustive study, described 35.4 per cent of tuberculous tracheobronchitis in 600 autopsies. usually lokated in the postern-lateral wall of the lower portion of the trachea an& the adjacent portions of the major bronchi. The author described the early leaions related with the glands as productive tubercles which may develop caseation and form granulatory ulcers. She reasons with admirable logic that the pathogenic mechanism is most frequent by implantation, with the exception of the perfora- Material Our report involves the analysis of 661 autopsy specimens of pulmonary tuberculosis cases in which the trachea and the main bronchi were systematically studied.
General Incidence
As a result, 311 (56.5 per cent) cases of tuberculous tracheobronchitis were found on gross examination. About half of these positive cases (185 specimens) and a fair sample of the negative cases of the trachea and bronchi, were examined microscopically.
In the cases studied microscopically, four sections were taken, one each from the upper and lower trachea, and one each from each main bronchus. The sections were generally taken through regions showing pathological changes. It must be stated, however, that the negative cases were not as thoroughly studied by microscopical section as were the positive cases. Of the 290 negative cases only 32 were examined microscopically, 12 (31.5 per cent) of whlch were found to be tuberculous. It is clear, therefore, that microscopic search will increase considerably the true tuberculosis incidence, notwithstanding the fact that many of the cases are of little or no consequence. As a result, an estlmated flgure of tracheobronchial tuberculosis was increased to 486 cases, or 12.9 per cent of the total. Should complete serial sections of the trachea and bronchl be made, even higher figures would possibly be found. Our statistics, therefore, tend to agree with P e r e~'~' figures which indicate that in far advanced pulmonary tuberculosis most cases have tuberculosis somewhere in the tracheobronchlal tree. In spite of the fact that many of these minimal lesions have no clinical signiiicance, they do prove the extraordinarily widespread of the tuberculous infection in the passages leading out from the lungs. Sez InMence (Table I ) Females were found to have a' higher. incidence of tracheobronchial tuberculosis than males, 67.9 per cent of whlch were positive, while only 47.4 per cent were positive in males. The difference in sex incidence may be related, partly at least, to the higher morbidity and mortality of young females.
GENERAL INCIDENCE OF GROSS LESION8
Age Incidence (Table 11) The study by age groups demonstrates that the incidence of tracheobronchial tuberculosis decreases progressively wlth age in such a way that the incidence over 60 years is almost half that of the 11-20 age group (31.25 per cent and 61.05 per cent, respectively). The greatest decrease, however, occurs rather abruptly after 40 years. The higher incidence of these lerdons on younger groups might be explained by the more exudative character of
the dtsease and a probable tendency of the pulmonary tuberculosis to become more generalized in the younger age groups.
Incidence in the Variow Stages of the Disease (Table III) The proportlon of positive cases in far advanced, moderately advanced and minimal pulmonary tuberculosis in the series studied are not statlstlcally significant, because there were so few c&s In the latter two groups. I t is more important to emphasize that 87.85 per cent of the cases studied were far advanced disease and that the extent of parenchymal disease logically might be expected to parallel the extent of involvement in the trachea and bronchi.
The Relation of Tuberculous Tracheobronchitis to Cavitation ( Location of the Lesions Along the Bronchial Tree ( Table V) There was a diffuse spread throughout the trachea and main bronchi in 64.7 per cent of the cases. Most of the localized lesions were found in the lower segment of the trachea and in the adjoining portion of the main bronchi. When the bronchial lesion was unilateral, usually the affected bronchus was on the same side as the more advanced pulmonary tuberculosis. 
D
In Wilber'sS9 report a table is presented revealing a wide divergence of opinion regarding the anterio-lateral position of the lesions with many favoring the posterior and posterior-lateral walls as points of predilection for the location of the lesions. Although in Our series more ulceration was found in the posterior than anterior half of tree, the difference was not strikingly great. There were many isolated anterio-lateral ulcers. Lesions located in the bronchi alone are much less frequent (2.9 per cent) and the tracheal involvement alone was only present in 8.2 per cent of the positive cases. But, if localized, they may be found as frequently in the upper half as in the lower. The other combinations are presented in the tables.
Degree of Involvement (Table VI) In an attempt to classify the various lesions according to the extent of involvement, we divided the lesions into "far" and "moderately advanced," and "minimal." The far advanced cases were those in whlch there was a wide spread extension of the ulceration through the mucosa (many through the adventitial layer, with some perforations). Minimal cases with those having few and small superficial ulcers. The moderately advanced cases were all the rest. According to this classification there were 31.4 per cent far advanced, 44.6 per cent moderately advanced, with only 18.0 per cent minimal. These figures do not include the grossly negative cases where a microscopic study on a small sample revealed tuberculosis pathology in 37.5 per cent of the samples studied. I n the gross lesions alone, 1 2 per cent were rather well or far advanced.
Character of Involvement
In only a few cases did the tracheobronchial tuberculosis consist of an infiltrative lesion without ulceration where a thickened, granulous mucosa was found. Most of tuberculosis of the trachea and bronchi consisted of ulcerations which were variable in nature and extent. The most common ulceration observed was 1-2 mm. in size, with irregular and thin edges, oval or irregular in shape. The base consisted of a granular surface, sometimes covered by a Lymph Node Perforations Finally, slx cases were found to be lymph node perforation in the trachea or maln bronchi. Two were located in the left maln bronchus, two in the right major bronchus, one In the upper portion of the trachea, and one In the lower. In all of #em there was a caseous tuberculosis of the respective lymph node.
Tracheobronchid Tuberculosts and Laryngeal
Tuberculosfs ( Control Cases We have already mentioned the control group of 32 negative cases where 12 (37.5 per cent) microscopically tuberculous lesions were found. Usually the lesion consisted of epithelioid tubercles located in the submucosa or miliary caseated foci with early ulceration and specific granulation.
In another group with tuberculous lesions apparently localized to a portion of the tracheobronchial tree, sections were saved at different levels where the mucosa seemed to be normal. In 29 of this type of cases, 12 or 34.5 per cent were found to have microscopic tuberculous lesions. As we have already pointed out, these facts show how widely disseminated are the lesions when the pulmonary tuberculosis is far advanced.
DISCUSSION
There are several features concerning tuberculous tracheobronchitis in general and this study in particular that needs Clarification.
One of the most perplexing problems is the disparity of figures given in the literature. For example, Eppinger found only 8 per cent positive tuberculous tracheobronchitis on autopsy material, but he did not include associated tuberculous laryngitis. If a correction is made for the association of the two conditions, the result would be around 25 per cent for all tuberculous tracheobronchitis because more than two-thirds of the cases of tracheobronchitis also have laryngitis.
After weighing all the evidence it is becoming increasingly clear that few cases of far advanced pulmonary tuberculosis are entirely free from tracheobronchial lesions especially after a rigid microscopic search. Since most pulmonary cases become advanced before death, it follows that the majority of cases coming to autopsy should reveal some tuberculous tracheobronchitis. We feel, therefore, that any reports over 50 per cent positive are within the range of the true incidence. The variations above that figure depend upon the percentage of far advanced cases and the care used by workers in finding all the lesions. Bronchoscopic studies on clinical material also reveal a wide variation in results but the differences can generally be harmon-ized by considering the type of material. For example, McIndoe and associatesa9eport 11 per cent on the examination of routine admissions while Sharp and Oorham13 report 33 per cent on cases selected largely as a result of some distressing symptom or symptoms. Differences would also be present due to the difference in stages of the dlsease admitted to various institutions.
I t seems logical that the young ages should be more prone to be affected than are older age groups. In fact, the general tendency to produce exudative lesions, as in the teen ages, female sex, and aboriginal races, may be expected also to produce increased disease in the tfacheobronchial tree.
Workers are by no means in agreement concerning the position of the lesions anterio-posteriorly. The majority favor the posterior or posterior-lateral walls and we are inclined to agree with this view, but there are also a large percentage of anterior and anteriolateral ulcers. The minor difference may well be due to the position the patients assume during the late stages of the dlsesse.
The apico-caudal localization is influenced somewhat by contiguity to large cavities which spread large numbers of bacilli up the bronchi. Many cases, however, seem to have random localization depending perhaps on the accidental penetration of the mucous glands or breaks in the epithelium wherein bacilli may enter.
The relation of tuberculous laryngitis to tracheobronchitis is no different than the relation of various other parts of the bronchial tree to each other. In about 75 per cent of the positive cases of the tracheo-bronchitis coming to autopsy there is a generalized involvement of all the structures. There are minor percentages, however, where the localizations are confined to only one or two of the other structures. Like tuberculosis in the gastro-intestinal tract, the point of greatest predilection seems to be at a point of stricture where the greatest activity and strain exlsts. In the air passages the larynx is the most vulnerable point especially in the region of the vocal cords or at the base of the epiglottis.
The question of pathogenesis seems to be more clearly defined than it was a few years ago. The majority of authors (as well as the preponderance of evidence) favors the direct implantation of bacilli, just as in tuberculous enteritis. The ruptured lymphatic nodes and lymphatic extension can generally only be thought of in the relatively rare cases of primary infection. There was no evidence in our series of the "back door" entrance of germs to the mucosa because the structure in and outside of the adventitious layers were free of dlsease. Equally rare is the hematogenous route of infection.
Finally a few suggestions may be made concerning the future of the problem of tuberculous tracheobronchitis. Since it is now reasonable to assume that advanced pulmonary disease may develop tuberculous tracheobronchltis, and since most of the cases reveal the dangerous obstruction syndrome where treatment is Umited to thoracoplasty, it follows that the earlier treatment is applied the better will be the result. If thorawplasty is indicated, it should be done without hesitation, but for the cases who do not have such a good fortune there may be some relief in early use of streptomycin. While it is too early yet to evaluate the effect of streptomycin on all forms of pulmonary tuberculosis, there is already evidence that the drug clears up most lesions of the muwsa of the lower respiratory tract. Perhaps this new drug may hold the kep to the future of both the distressing obstructive tuberculous tracheobronchitis as well as the ordinary tuberculous lesions of the tract. SUMMARY 1) A pathological study of tuberculous tracheobronchltis has been made on 667 cases coming to autopsy a t the Chicago Municipal Tuberculosfs Sanitarium.
2) Omss evidence of tuberculosis was found in 377 cases (56.5 per cent).
3) Microscopic study of a sample of grossly negative cases gave an estimated figure of 37.5 per cent of lesions in the remaining 290 cases, thereby increasing the positive findings of all cases to 72.0 per cent. 4) Counting only the 87.5 per cent of all far advanced lesions, it is observed that well over 80 per cent of far advanced cases have some degree of tuberculous tracheobronchitis.
5) The incidence was increased in the young age groups and in the female sex.
6) The pathogenesis seemed to be best explained by a direct implantation of bacilli in the mucous glands, or through breaches in the epithelium.
7) The location of lesions in the tracheobronchial tree was more or less random, although points of stress (larynx), posterior aspects of the tracheobronchial tree, and proximity to cavities seemed to be affected most.
8) The distribution of lesions was general in 242 cases (64.7 per cent); 65 (17.3 per cent) in lower portions of the tract; 19 (5.0 per cent) in trachea and left bronchus; 9 (2.4 per cent) in trachea and right bronchus; 31 (8.2 per cent) in trachea alone, and 11 (2.9 per cent) in bmnchl alone.
9) The nature of the involvement was diffuse superficial infiltration in 12 cases (3.2 per cent); diffuse and deep infiltration and infiltration and ulceration in 85 cases (22.8 per cent); clrcumscribed ulceration in 265 cases (70.3 per cent); fibroid stenosts in 5 cases (13 per cent); perforation in 6 cases (1.6 per cent), and caseous bronchitis in 4 cases (1.0 per cent).
10) There was microscopic evidence of specific tuberculous lesions in 88.1 per cent of the positive cases studied.
11) The hope for the future of tuberculous tracheobronchitis seems to be for early bronchoscopic study of all cases, early diagnosis, and early treatment of positive cases by thoracoplasty or streptomycin, or both. 2) Hubo hallazgos macrosc6picos de tuberculosis en 377 casos (56.5 por ciento).
3) El estudio microsc6pico de una muestra de 10s casos que fueron negatives macrosc6picamente dio una cifra calcuiada de 37.5 por ciento de lesiones en 10s 290 casos restantes, lo que aumenM 10s hallazgos positives en tcdos 10s casos al 72.0 por ciento. 4) Si se cuenta solamente el 87.5 por ciento de W a s las lesiones muy avanzadas, se observa que m&s del 80 por ciento de todos 10s casos muy avanzados presentan algdn grad0 de trBqueobronquitis tuberculosa.
5) La frecuencia fue m&s elevda en 10s grupos etarios j6venes y en el sexo femenino. 6) Parece que la mejor explicacibn de la patogenia es la implantaci6n directa de 10s bacilos en las glandulas muwsas o a travC de aperturas en el epitelio. 7) La ubicaci6n de las lesiones en el Brbol tMueobronquial fue m&s o menos al azar, aunque 10s puntos de esfuem (la laringe), 10s aspectos posteriores del Brbol Wqueobronquial y 10s lugares en la proximidad de cavernas parecian estar m8s afectados. 8) La distribuci6n de las lesiones fue: general en 242 casos (64.7 por ciento); 65 (17.3 por ciento) en partes inferiores del aparato; 19 (5.0 por ciento) en la trttquea y el bronquio izquierdo; 9 (2.4 por ciento) en la t-uea y el bronquio derecho; 31 (8.2 por ciento) en la trBquea sola y 11 (2.9 por ciento) en los bronquios solos. 9) La naturaleza de la invasi6n fue infiltracibn superficial difusa en 12 cams (3.2 por ciento); infiltracibn difusa y profunda e infiltraci6n y ulceraci6n en 85 cams (22.8 por ciento); ulceraci6n cireunscrita en 265 casos (70.3 por ciento); estenosts fibmsa en 5 casos (1.3 por ciento); perforaci6n en 8 caws (1.6 por ciento) y bronquitis caseosa en 4 casos (1.0 por ciento).
